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PLURAL BODIES 

(57)Abstract: 

PROBLEM TO BE SOLVED: To easily and automatically convert a 
voxel display of a surface or body to a CSG(constructive solid 
geometry) display of a body by optimizing a new CSG tree as to 
respective bodies and replacing one CSG tree with the new CSG tree. 
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SOLUTION: Data regarding a body are stored in a memory 30 and 
compared with the CSG structure that the system generates. A central 
processor 20 executes a specific process with the relation with the 
stored body data. In this case, a starting group is generated and then 
respective trees are optimized and evaluated; and a tree which is 
selected at random is deformed at random, locally optimized, and 
evaluated. When the deformed tree is better than the existing tree, the 
deformed tree replaces the original tree. For reseeding, the trees are 
classified by their scores and a half of a tree which has a wrong score 
is replaced with a tree which has a good score. 



1SE 



->'/'/-' fir' 



,120 




LEGAL STATUS 

[Date of request for examination] 16.10.1 996 

[Date of sending the examiner's decision of rejection] 

http://wwwl9jpdl.inpit.go.jp/PAl/result/detail/maiii/wAAAKkaWlpDA409185728Pl.hta 10/31/2007 



Searching PAJ 



Page 2 of 2 



[Kind of final disposal of application other than the 

examiner's decision of rejection or application 

converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 



2978787 



10.09.1999 



[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 



http://wwwl9.ipdlinpit.gojp/PAl/result/detaiymd 10/31/2007 



(i9)a#a#fFjf (jp) 02) £j i^f §^ $g (a) aimmam&mm^ 

#HI§¥9- 185728 

(43)£JBB ¥fiE9^(1997)7^15B 

(5i)int.ci. 6 s^jib^ ff^mm^ fi mmi&mm 

GO 6 T 17/00 G 0 6 F 15/62 3 5 0 A 

17/10 15/60 6 2 2 B 



**ffjjc * Bf;£B©iSfcl5 OL (^14M) 



(21)fflH#^ 


#B¥8 -273661 


C71)(H«A 


595151497 










(zzmmu 


8 ^(1996) 10^16 0 




#5 b U -X • -r >n— # H 








MITSUBISHI ELECTRIC 




0 8/5 7 9 5 4 6 




RESEARCH LABORATOR 


(32)&JteB 


1995^12^27 B 




IES, INC. 


(33)«5fc*fc£!IB 


*a (US) 












>^U-y^> ^d— h*^x-r 201 






(72)fgljg# 










t^u v-e-^-o.— t^yiW, ^ 








Jt-t>K ■ a— H 61 






(74)ftSA 













(54) mma>&m mkamiwmmiLMmwRtffr-jmBccmm 



(57) [g$Kr] 

[HUH] l^fflX«ft*cD7>^-try^^*^^#:^C 

4. 

[ mmmz : c s gsi^cd fu-^mia & tw n&iE-f 

#csG>yy-{i. as, ^x&v'&BoM&l^y 
XA SrBfoax 'J 5 t- 4 X£-£-i? . 7° y S t- -f Xt± , 5 v 
XA tcSB?S*ifc TWl^iT^Sr 7— H tz-fttZ "J 'J - 

'V 'J - t i -5 (c 5 y 9 A 5 U vy U - 
*Jffi*-r*. S38ti« T-US-f^r^WH^OT. -fx 

>y v -mm.<v$m.. mL\*tfv v -coma. -fxy v 
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I Mf&a i ] cscyj & <^ 

a Wa6*iraB*Ofc<?5WflEW * O-o (cMJtE-t !> rnlia C S 
G-y y -<y)^fcfcttS#m^iwiac s G-y »j-<7)— 

Miaaa-fb^^fTL^c s G*y y -^friaa^c s 

G>yu-c?)#*-^^(tSHfrlB— -owe SG-yy-J; 0 

wiettttfc «t o fk < mmthm^M , mmmmo s g 

V V -cO^-m-^O^^MIB— o^C SG7'J -SrffilBfr 
iT*4^<0«I*W«fift1^ft«fl (CSG) 

[ it *jb 3 ] fr ts»xx -/ r<?oi5it . 
MWlco? y c SGyy SiSs^c s g -y 

!JieMR«o9 yyj&c sg7'J -<7)#^? §r*fjcfrr sfSj 

If *H 1 XttPf*« 2 fcfe»«^^«f*M>fllSSttS: 

[ it *n 4 ] tfria^® x f 7 7ii Hfrta 1 00 c s g 

IE 1 -?oc s G>y y -0^0-9-:/ c s g >y y -ffiit^ ^ 
-ftS-frS-Ii:, iiBloJOCSG'yJ-oWJSf 
-j 0 tc^yc SGyy -£ttflinM> <l i: . & 

X/. fTlBloODC SG7 I J-(7)4'W7CSG7U-J 
BBfrT 4 - 1 . 1 o£ 4 If *il 1 ThmMf 

^.m 3 ^ii^ tiaa»aa»»#:tfo«3ttt*f*:iaM 

[Sterns] a^csG-yy-tfOMIB*^+com 
l <753P#£«38:o c s g y y -tfo frlBS^rO^om 2 o 
ata-fcMsniii^-ryrssgfciflii. Miami «at» 

14, fl^ftft£*t>»Kf8S"$N&C SG^yy-Sr^T 

tso, HfriEm2^gp^{4mriB!|%***i>^<«K-f4c 

SG7'J -Sr^A,^ 4 IfiRJB 1 JSIf 4 coi ^-fti 
*HCIBtfeO«ao^#:««jgeAt#:iaMl^^^4 * 

So 

[|f*iI6 ] «Wfc^**mu*>c s G^y y -t i o 
Sfcft&v ^W, ffiiB**^ *uo c s g >y y -coMIB^ 
flcfcflfcMrvMWfi, atxtuiac s G-y y -o^w y 5 

(f*^ 1 ofoOC S G7 'J -A^EI. ttJEtS C SG 
•/ 7"2r jgfcli^T&Slif^JI 1 J^Mif^ii 5 cov^m^ 



umm 7 ] mria^xx v 7«t« t & 1 

6 ^ix*H^IBtty)Sa«^#:W«it'ttoi#:^fsr*^ 

[ff*i|8] ffiriB^FJfWftB^^xvTii:, 
MfB 1 O<50 C S G7 'J — tfOttJtfOT 'JSf^ y'TofiBSrll 
IL, 

iwlB7° 'JSf< 7W>f XfciJIS L , 
it>flB7° 'JSf-f 7"<7)7f fiSriSSFt Wf7 T£#A,-C5r 
1 ftMSW&E 7 yn ^36»(=3Btt«0«R«ft* 

[ if im. 9 ] WKcoiHrtluoffi J6ttS:*»flf 

as<7) csGyy -^m-^-c*) -3 t , ^n-e'tt^iaiaa 
a«!t%#c^4i^ — stwi&riijEc sG^y y-om^- 

fc*jttS#Jfe#<^WEc s G-y »j -co-^^[^#^^ 
§-a:T#m^tfTLv^CSGy U-*ff63Se*a 

fjlEff L^csGyy - *#flj«cteH LTMBfWtcK* 

Hutasf l v ^ c s g v y -3&*ifiB»aBc<o c s g v u -to# 
m-^-w m ta-oco csGyy-io utriBft* £ «fc o ja < 
»i-rs^(4, SuiB^<5ocsG>yy-fio#m^-tfc 

ft 4 IbIB l ococ s g >y y -^frlBfT t ^ c s G>y y - 

1 0 3 iflKep^BBi. mrlBaifecoc SG7 
y -C9#&-£fiD*CD**J&r S C S G^ 0 -CO y y7M& 

cocsG'yy -wttilBm^ t Ltff h c s g >y y 
itriaaao^y^'A^c s G>y y -fio#^**rje-ts 

[ If 1 2 ] BUlE^^Sti , 

ifrlE i-5«cs G-y 'j -cQtfOT 0 y s f- < y'^mt^-t 

MiB l o^oc s G>y y -«4><«B3t^sgfl:s-e-s*a 
fc. 

huIB l o<o c s g >y y -co-y-y c s g >y y - £ BiTT 4 
[ lt$39 1 3 ] CSG-y'J -£50 Mi EM^r^co 

ffn*oat»*«Rtoc sG>yy-toHuiB»-&otfc7)m2 
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*) . mta® 2 <nmfttemsxmi&i> & < saw*, c 

a. 

[ If *II 1 4 ] Ml EUjffcO , fuf B*f £ CSG7>J 

jfrf-4csG>yy— tf^^ i ^comti-^ft 

T 3:411 *JH 9 BMHSf * JB 1 3 »fft*fci!8« 
MIS 1 OCOC SG7'J -SOt^^OT 'JSf ^ T^fia^M 

mt&^®k. 

ffi&f 'JSr^ 7W-f X£ §mt 4#® k . 

notary s-r * f^mimmt 4#at 

[f&BJOlflffl^BJf] 
[000 1 ] 

mm (jar, csGtu3) ^^ittflBgtra-rs. 

[0002] 

[fif*5Dj$HS] CSGtil 7"'JSf-f 

»5cX{i 3 3C7C(©«s«ctf5JpS 1 4 ; 1 4*-e# 4 . 
[0003] 2^7C^MT"tt. ft»«=ar7°U 5-r -f ^ 

Sf^li, *S, 4»k Pdft, P3*L fttfl***tf. 
7-)VmMl&. m/. ife, Rlfzih D£*tr. ftfrsoc 
S Gi^ll rUSf-f 7"Cft4Stfc 

[0 0 04] CSGgSiifeftW^yta-j'igatf 
ffWlffl (CAD) ^XfAJ:£lMyXf^TS« 

TR.iS2rfH < \ « ffcfitSfe^iS (a volumetric representatio 
n) t Df KilS ffi^^S-C'tt » SJjfleli: 2 iJOcXfi: 3 ?^7C 



2 3 <J5ccoiar*r<o^iT - * £f|-r« fc-jR«fc: 

[00 0 5] *ffe6*8J&T*4fc»fc:» C S G*Eth(±, 

-5. — ;><5Dflrm. 1 ft^^ffl'^BMfe^aWKi*- 
7 -T ( morphing) k $tl$tl& . i^^E— 7 4 y^'T" 

Sr^K^inx. . c s Gm^mit. *mw 

4 . 1 ft**»&ffie>58rfte/N,fc C S G^SJJWfcfftfP 

jatcM L T MM LT ^ 4 X'fo h . 2 ^crmfacr) C S 
G^tfOHit^^y y -<7)4jo7° ijif ^ r<7)-)f-f xstx 

[00 06 ] CSG^ExVWi. ft#:^ft<^5|-r-S=ii: 

aes-t s c s G^jvcom^immx'h &t\ki>foh, 
msk-rh 2mm?*z fthwrtiimh^k^wi, 

h^kftX^Z* 

[00 07 ] tim&WTteW&jky ISKOSSHt 
m^-mWlii (a boundary evaluator) k m$tl&T)Vzf 

set:, *w«^^csG^^is@^-ri> 

[0008]iyrfUM. ytt'Dth'fil/K L. 
f>X5Hi. C S Gfi3a^<afllflf6^sj?5fl|j«at^* 

ltd tsuKSfut "csGas^>«KftT/«sifl;" 

( "Construction and Optimization of CSG Represent 
ations", Computer Aided Design, January/February, 

1991) t, 1 9 9 l#9£<0ASME^C»tt3*ufc 
"2$7Cift»aWCSGi^" ( "Efficient CSGRe 
presentations of Two Dimensional Solids", Transact 
ions of the ASME, September, 1991) Ji. IS^^* 1 ^ 

c s Gm^^mm a tz^zmhtix v ^ 4 m* 
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S G»SS£fts£ t § CDSLSii . ±W?)C S GfSW 1 

[0009] Bra^^a. *»iKt swat t^sw- 
miz^&mizjLMftc s G^srft K> ta-t. wmmt. 

?BWft*^*l*fflfflL.fc -3 L*»U 

ii&comiz £r>XlZ&'fLt>W.mzMif& bit 

^ %tmcr>& izft Lxmm s #vr v ^ . » a t 

[0 0 10] ytt"oW>X7-!l ^SPelSrffi-^T 

£Ve^&^^*> : &J3&fc.^rCtlitX^&. fife A> 

MLTkHrtT^So fife<bt£. *tf«fe#!Wfc*£flKtf> 
teft*««07" 'J 5 f -f 7'£ffi ^ £ t SKWeti^IHA 1 

U y/CSloC S G^2r# 5 t § tr'J 5 -r -f 
T/EfSSitS o 

[00 11] 1 9 9 3^1 J!<7) r?"5>:7 4 7 ^X(;If 
SACM^fgj "CSGM^iW 
jSiS" ( "Separation for Boundary to CSG Conversio 
n", ACM Transactions on Graphics, January, 1993) b 
^0&j&e>WtfClZt$^X^ z/ J r'£ub-y*X7—t,±iLfo 

[0012] jfeS^t:nM , r*^5-i 5 IC.^ii 
±«#j5£ 3iiC7CffilfflrtWjS[ t - t 

o^T^i 'J tut (tti t' , -etL A. fcftl 

[0013] 



MWtSffllT*. i b?)X% h i'A J rJ*if s £9t'eh&. & 
tz. ItwiftCo^TiMtS c s GSSJ§Il;ff 
Sit Wtl S yXfA t, <&ST"J> h . 
[0014] 

Si'tCS G«*fc:il!l«(cSBSW-4 1 1 tcaGR^ft 
^^■c s G*y U — tf>*HI£*£;&-fr4 . *&JOIfeH 

Wtft^ffi-eii. ^cr>mm^cr,^ mm<n^mz^>om 
-**ff<»*ii. set. #a&Bjni. ^*sffi^stL^ 

4 # * *e® t •frf ' y >J - Sr -5 T § -£X C S 
[0015] *%0J{±. ffi«Htfc^T«. it-ftwr/p 

mzb'comm£^fri®&t&„ #* t^mmmmx 

CSG>y'J-C0!fi!lfrt«3a§(±. flrftaorfitJllll^ 

\>mfc<F>*f * ? -^jvem. (ts^tzD t. -yj— 
r'JSf-f y"c?)Sct ci-^i ^T^^tts . -^o^s^) 
Rtru -7'om^m\,zxixh<nx , nmtntfr 
mzmmztL&ftiZkb . ^*sffir{i«-r >jst^ 

rj&^fB "Cfc S * WSJfcfUJ&f Sit jgfS** * -5 

*SI^T'(±^wi a ^fJS^B-TS i t ^r< 
fg^#^fts . >y 'J -oftftt zmfc-t&cDlz 
^<50f> ^ -fe/u t tr § ftLvyf ^t^ivb <7)iScSrffiffl 

[0016] #$&HJit±, f6<?5ffifcj3^T«, FJta^fr 

si omta^-ftfcfefc, *y u-*iMrt* 1 1 1> 

-r-f^li. ffiBs -tf-fXW^fjitM-f-SiFiKCJiEtT 

ns . -y >j -^41^7° >j 5 -t < y'cr>MM&-%\tq%.i?:$m. 

[0017] ft^i^M^C S G^^ffSfc* 

coMJS-rs-yu-^LTiwit^Srffo. jjcfc, #-y 
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x mf-xft&mmtzh c s G^3&ss8»co«j«ctc 

[0018] «fc #fS H J3«fif*iIl £fli£ 

C S £ ff & ^Tfifeii: , «!£<y> CSG7 

coiwiBC SG'yy-«- ofcl^JlKSgBS-frT**-^ 
fcW L ^ C S G y U — £f£4 x -y T fc , fuf Efr L 

atffcx -r -y r t , w fEftil-ffc § tut *f L V > C S G "J <J - 
^'tfrlBaSCOC SG7'J -<0«fc^tC*J(tS— P«C s 

G«yu-J:«3iraE»«c*j:9S<^Hri»^is WIS 
ItlSccoc sGyy -^#m^^fulE— ococ SG7 

[0019] *fs^<oits^2fcffisaas«ft*«c s 

cOC SG\yy— <y}MfES^4 3 ^7yyA;S:l^>£5>' 
?'A^;:^§^^:.S> . 

[00 20] *«^<0ilWSB3fc«6#aSc0ft*<0C S 
5 y^A&C S G -y U -tf>m-££1S»tf) CSG7'J-«) 

tolEA-^i: tT# D s «IE*»w>5 yfJJtc s G-y y 

[002 1 ] *^Bj§c7)|f^jM4 (cfl55aHS<9BJ*^)C S 
Ga^SrffS^ffifcfcvvTC. saia^x-r^Tti. MIS 
l ococ s G>y y — c^tf^y" 'JSf -i 7"<7)ffl^Sr^lL;§ 
BfrtEi^csG-yy-cotfo^y'csG^ 
y -ff jSSr'MLS ■£ 4 it, ffllB 1 ococ s G>y y 
(f«r "JSt-f 7'criitii 0 y"C SG7 y — Srftatrr 
4 ifc, fttf. ffifEiococ SG-yy-w^-tf-ycs 

So 

[0022] ^BJtfOlf^jf 5 fc#S«ft*5!HW|c<73C S 
GSrf^^,^rffi{±. «R<0CSGyj-<i0«Kfe^)tf><0 
m 1 <^3IS#£*S»OC SG7'J -o|irlB*^4'«m2 

mSMfc&MliMK WiMth C S G'V 'J —*^A, 

xa g , Mies? 2 offi^ifflriBfttft; & ft & a < mm-r h 

CSG7 'J — Sr k CDXJb & . 
[0023] ^TO^IlW^6Cfl56aBS^>!ft*^C S 
GJffl.Mil »»fWn«CSG7 l J-Ci 

■jattafvfcv^BW, f9E**t<e*w>c s G^y y -comii 
Sf-f fcnmzm^\ ">T . csg7'J 



[0024] *^BJ<7)M^<II7 Cffii«ft^kfl«)C S 

G2rffs^-a«. mia^-XT--yrc73ffrt. ^<tt 

[00 2 5] *|fiW«llW^8fc:ffi-6«RW»*<?5C S 
G £ fls £ V MIBMW WftSM^ x -r 'y y° 

fi , frte i ococ sGyy -cd^cdt ijst-i roes 

So 

[00 26] ic^J; a^^t;j;tL{f , SWfccOC SGg 
S^tlol Sit A*T # . i 7t . aiSt<7) 

mmz^\ ^xmu-t h c s g*&s $■ 

[0027] ^BJ^If^9^l>1t¥^ft#: 
«CSGl^£tl>gB{±, Si«CSG7'J-(0 

^jiE-rsMiac SG7 u-«7)^(ct3{f-g.#»^r«fria 
c s G^y u r?t H*tS9e§-frT«fe-&+taRL 
vi c s g v v -srff 4 see^st . ttrfefT l^csgv 

WB»U^csG 4 yu-* t l3raBlKR«csG>yu- 
^^-m^-^MiE^oc?) c s y — j: o iriaD#:Sr «t d 
S<^Hi"4«^ti, mrlB^ic^c SG7 >J -o#Sfc£ 
(Cfc ttS MlE lOOCSG7y - SrltrlEfT L V S G7 

y— t gfli-r i.a«i#s 1 «, t> ^t* s . 

[0028] 4 ft, *ffeBHOiif3KiS 1 0 
«stf0CSG^Sr^-r§^ati3V^T, tufE^ff^g 
tt, MfBa^cocsG^yy-o^-m^^o^fjSS-rsc 
s G-y y -co^y^A^*^ 5 y^AtSS&S-tf-ft t 

[ o o 2 9 ] a*:, *m*nconmm i i t^s^^ 

ft^CSG^J^tl.glii, M&o^y^'A&c 
SG>yy-^is^c SG^yy— tfOHuiB^-^-fc UT^s 

csg7'j . mmm<D7>yj±%c s g 

■TfttflBftjl^Si: Jietfilx. hh<nxh h . 

[00 30] *^Olf*iM 1 2 t^S^cwft 

ft<^)C SG«SJ^tl.gttfcV>t, HUlB^#S 

a, fflriB l sGyy -cd^cot ij 5 -f -f y'^it 
mthttkt. huIE locoes Gyy-^tfrtoaoirffc 
^•fts^s . irlE l o^c s G^y y -cotT'c s 
G^y y -£B^-r4^co4 J ^^r< t l oS-fttffc 

[ 0 0 3 1 ] 4 ft, *f60J«lf*3ai 3t«S«GR«ft 

^tf0CSG^£^S'f--l.gS{±. »CSG7U- 

cofulB»-^co*«ffi l <^9I4)'*afiR<oc s G>y y -offf 
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lines i oatfHi, fute*fc£ < csg 
•y y -££vl-c£ y . Miem 2 ^skha ttfEftfrfrft t 

<y> 1 ^mm^fi^fi^^m^mio^mm. Avmz 

CSG7D — cotpcoy V S -f -f roi^cS^'V > MJCE 
ncsG'yy -<^fc^**«raBBr*t*S-f ife 

[00331 4/:, *fffl*03lWtB 1 5 £tf 

©Ji MtEiowcsG^yy— o^oyy Sf -f 

[0 0 34] £<oi5$£SKfc:J:#tfr, »csGi 
^Itl^lt^:^;;:^!, 4fc, «!Sty> 

[0035] 

izjz*)*mitf*. *)&<mMZti&. jaSftHDBteisv^ 

x. mt$&immcr>mtft^~t, 

[0036] Hi tl #HBJ£teffl-r£fc«>i9gB£jS 

•rA*^^CSG«3ttifc^Sil-S». aOfcttftftfcOV* 
(CPU) 2 011 ^'JfcfM&hJittfrr-^fcfO 

xji^^y^istaj^s^h', v^^^areayj 

[00 37] W^#:t'OV^Tc?)>'X-rA«i6f^* i 'EI 
2(0y'c?'y^^tLia^S^X-CV^„ Xf771 1 0C 

fc^t, csGyy-^H^y^At^ft-g,,, c 
s G>y y -ti. 7'JSf-f y'^ft-ircolS^r^ji 

[0 0 38] H3(l tmtRbZTV Sx^Xi: LT 



jrcfcjs**-. #s*y- f . m-hm 1 s o - 1 s 4 imm 
cdtv sf-f 7T*4 . ry st 4 rji -eoss. 

91-193. 19 511 mzft-t&zr-)VmttTfo 
h . y-;HBf^P(4. fe^l9l l 9 2 , y l 9 
3S.VH1 9 5£-^tf 0 H3H V >J -<73#y— Kfcfc 
C S GSS^Mtlxl,)!)^ t^f t — #±y>y- 
K 1 9 5 Wiy y — ^«aOfijS36 I * S . 
[00 39] TceO'yy-AHSr-f^&i:^ i^xAJl 

r y s f- < ?<r>n&* ? >¥Mzm/, y-fv y -mm. 

TBCLf*)r7"J U — MSft^Rtov ^<oT%«i£atxaei6 
s^r-y y -« jskoi vr . yxfAiit/7 y -co* 
•y-x^y y -Rtx^-fiu^^-y^y y - 1 ^ s . tf y'v y -ffl 

[0040] tt*«^6ajWA>*i.>t«, #>y y-d ^ 

Zt,zW£'-t&xaT i k&y , J-i<z^\,^xmfe-t&<, Xf 

7712 0 t\ 5 y^'Atemsfi^y y -* s 5 y^Atc 

( 2 ) ^y-y y -mmcogm. < 3 ) ff tv^x-y y - 
oftdn, ( 4 ) ?fy v-crymmz&ts. u~m 

<?y*r-rv y -^c^Bl* 1 '^ -3 t v *ry v y - Sr l§l t 
T'jst^ y-r-ft y m-z t z^ts» m t v ^x-y y - 
tfflnrt-* fcftc 1 wj st ^ y^ify^y y -1*1 
«»5:«x usf^/tiiiis. t7*7 y 
§3fii>h. ^^y-yy-iy±^y-K{i^*§^, 
-5-tfoy — H3&»^s-5/tif x*y y — {i-y y — cr>±.co-jjt l z& 

[004 1 ] v U-fciJH-iSEftWBBBtWfW-ftfc* 

•c&ft. L^mmcowm^znif^mmyy^^x 

JBS^lfe'y y-{±. SCXT77 1 2 5TMBfWfc«JS 
'y<J-bW%Mh& (Xf771 3 5) . 

•yy— ^Tc^yy-i yft<^r-5Tv^(tixd 
-yy-JiBBis^v^ yxfAii *fc£j;yiKii 
-y y -^^sf s^^ojt^ra-fex&^flt-r 
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[0 04 2] ^OlWrn^X^E^tS/ifeC, X 

f77i4 5 r# h v u — a t BS*f*Ha» ^ n. & 

tztblz. Xf771 5 0WJ— <4-€-<0X3TtJEtT 
^^itS. Xf7715 5t, 'yy-eotfico^xn 

#s -y y -fsnwf oBfli£-£tf y >y^3£.Bcr>yu^ 

llgcLTft±>ix^> (XT7/140) . ft^-y 'J — (; 
fcVvt*ftJ^^^#.ftii>*uSr<ar*i: , ££07°n-lr 

ximrt (xf>y7i7o) , ftjswvyy— 

[0043] Xf771 1 5M1 2 5Ttf*xh.4*yU 
-wSBftoSfcfc&tfiiWi. 04 corn -y ^HfciSS 

tcj; D C SG7 y — co4>co7° USf-f 7'cofiB, -f X 
atf36rffi^S=Sr3Ese*lni&. #7° 'J Sf^ 7(43'J* 
ClffSfll.. SimtvTIP^f 772 0 5 Si. 
H 1 COT U 5 T" < fi Witt* . 
[0044] ^:y'J-b'-y Nvyr*fis64l1ftfffSr 

r- * (47*- 7 -b/VcoJfr£X(i b" 7h7 7 7T2fe & <, H 

f , y h7 7 r £f£S £ t 5 . iXC7y 5 -r 4 Tic 
o l co h* v h V -y TSr V y - y - H « 7 t« 
^TIS^^-^^o ^-Ccoy-^ff^'UfiS^i:. f 
•y bV-yy°{4ic0^y y— fcOVvC<5DC SG^S^f. 

[0045] ^;-/Xf A(±y'j-h*7 h-r-yrcocfco 
h" >y b fcftflrr- ^co^cob -y b b Jt*SE LT«£«£& 
^-4 (7f772 15). Sl^K{4, 7'J-t'7h7 

t , -y y - f -y h-?'y7°c=t o mhtL%: t vftHooat* 

ft4 10t CSG«f4 2 0 b to^Tc0^frc0ffilS4 
4 1, 4 4 2£t?;g:£'Lc0iiigg4 3 1 . 4 3 2i;2rS 

-To 

[0046] 7f77220t, C SGW-tfb'COm 

<u*sa-r* i Sr^-rc s G*y y -to^xyxx 

54. i&ft<F>*f*'?-t)V<nWLb. tf^fiLco^Vy-fe/kto 



jW**vM3 if* 3 Ti4Ji < =3:4 L . J: 9 SWsaWfS^fc 

^wyy-(ji;'xr?TM£V^ 
[0 04 7] xarco^tini.T. WfAii #>y 
y - c-?v coxa r %mmz-t s fctotr uiro' 

WMzfot i?^co>7> ?*t]s&Zfts%t* Lcr>*f* 7 

772 2 5 Tfcfe$fL& . 7°U 5 -r -f 

%fzL<nm?mmzm^xz.7-~7?'2 30. 2 3 5? 

HKSiiS, ffl3l*IOBrt-4fc«>fc: (7f772 3 

0) s ^^mmmmRx/ts^tzLcomfjmmco^b 
ffiSt* s ^§ii4o ry sf^ y'coiiMit. zntpfo 

^cr,^? htW3&-*Xtb< Zbb%&£~j iz^fih . 
*<7)^iJ)c0^§ §{4. sfe»WSBf««i:trS«U^Bf 
b coawcory st^ ycMmklzm-hMzk K> 

[0048] tefrnrnwrmmcommbts^fz' tommm 
mcommbcoMizitM-t&MLtzif-y-'i x-ffm&ntih 

(7f772 35) . i> L . trS 7c tco^HfrffifegcoBm 

< t, L^C0^FJTffl«C0ffiW^&7itC0^FJTffl 

[0049] ^icolltlfi (7f77240) (4, SfetC 
Bt U \ 2 ^7CC0^#:fcM LTfiliCRffiifta *ffl V ^ i 

< * 0 M(7T ir ^ IBK4 . r'JSf^ 7"^ /J>ft JKf (tSIK 

37mca<*^*(mif, ry st^ yzmitfo 
WNfti»2ttiiMES*T^3r*9tJicuifiW. RSWrtr 

^HHETX n T#*a < i 0 IBt S ISti , - cor n-fe X 
^^OiE^-. fffe6^*rtFfc:lll16S J &Tfc^3r!& t A< 

*i»*(mtf . ry s -r yujtcoumzb b't h . 
[0050] aacs-c^rffitawtcifflrt-sfefttii, 

ffiiStco^Tcotitt-fyy^b y ^y^x^tf-ff-f-si 

fctiO. ±ilS*£tSr i:A 4 T"^S 0 -fc02-?cO-7 

h y -y yxco±iaw^y b/k^^-cofiMat/tf^fiL 

C0^c0±(ftSr#x. 4 o at(C. 7»J5f^ 7»±iiWf 
ftcr>mi&cr>±Mfrt>m%'fr'?'C tf # « LcO«isgco±ttt 
^-5T^ifrf-4J:dtry 5f-^ySrlIflB§-1i:4ii: 
^T" & S . sfc$*^Bff»fitf>fl» t tf § tz L coiim^ 
C0#c»i; cOib*^HItecOg«^^^l> i b i 5 Tl 4 . 

[00 5 1 ] 7— /PiStt<?>i!Xi43&b 0 ti y fe^r^ii 
•S>7°y Sf Oil fefrco^cOTvt LT^ffl-r^cOT, 

rmcory Sf^ 74 tMt^t^'t^S. ^co4a 
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[00 5 2] 1 U 5 f - XiOttB. 1M X&t>";£ 
fi<7)|fSj5^*>-g> i; , §tU->C S G>y 'J -Cov^m 
nT^IfSfSflS (Xf772 50) . i>tXr2T^m 
<*-oTvxfUf, ^xx^ti$TL^csG>yy-£f*ffl 
L (Xf772 5 5) , * 3 T**lfc?k& 
^(Xfy7275), XfcHfcfcR«lll»fc*r4* 

•c (xf7T280) , #ry 5fwXfc*fi/OPis* 

[00 5 3] Wm%Ts XcDHtR. HScOffl 

ti, u-fiii)wry s-f-f X£Stffi3ffi-f-si«£#xy 

Sf-< Xt*f LTfiS. 1M XRWfrffiOiHE* 1 E-f 
off? Zk^LX^Z. «tr>T. Xf772 6 0ti 
f&ox 'Jif-f 7*mRLizir&trfti£t& . MtRZii 
T^^tzrSiZ. <%cr>y'V StM XSrSIfKL (Xfv7 
2 6 5). 

t 4 . t 3 -o^a-m , -9- >f xxf mm 
MSr*-r» smzmoztttzmLx^xoTv §f x 

[00 5411611 CSG^7)*£eD2teJK£5UI. 
So itfO^^^StLT^^ idle. Rfl[1114^'±# 
TLTVK, ft&W'yy— jWW*cc^I*z> 

c s G«^tas^v ^ ^ < tur&tt < x . -y y 

[00 5 5] «Rtf5«rt**:oV^TC SG«SSf|,70 

U c SG>yy-c9#-«mHI«ftby tc, •yy-coS 
7/i i 0T**j« 4 yu— sffiks (02) , #mni 

^rr-s.. xf7/i i 5-c\ -en^<7>'yy-(i«»ti§ 



fti«$til>« # 4 yy— li, 04ldHLT_klBL£Xn 

-s. -y y — Ji , y y — otf cox ij$f^ xoim x\ as 
mf-fi\icr>MzmLxmtox^h, ftmt&w-cD 

v^v^tcmfoem^zm-thxaT^ 

[00 56 ] »^T771 2 OtfcUt, #*ac7) 

43^«-r-i>^yy-^T^'i5it<^$tLi=<, ntx 

{s»§ni>„ gmziiKvv-iimzfi&mmz 
MLx%n*t,zm.m'ik£tmm%ti& (^7712 
5) . > yy-*^<^o^^*^JS§tL (xf77i 
30) , i>UMxar* i m<^r-5T^ix(fa#Mi.^^ 
& (XT771 35) , ^fc. BJSa^tii. U^aT 

izM^xvv-tfftmzti. Btm^^tLS. i<5oas 

iz LX , Stm^c s G«3^i£T<9to*&«ft£*8I 
[00 57 ] @7S.f t 'H8{i. ^|«7p*x|;J; 0 

C S G^tr^-T« #C S G*S3&» S ffifMcOXy 5 x -f 
7510-512, 530-531 Sr#-?SfR^)ffiit^ 

-ecoxy sf -f xii. ^x. ammf^iifz 

#y— K5 20-521. 540-54 ltcftl> 0 7°'J 

if ^ Xco-7^f x s ©gs.tX^rfitoHSrxf- -y Xl^St 
LT . #7f7 XT#xy 5f^ X?rPS-r £ i f: t i 

#: Sr mxcommzmt § * & -r t &x * s . mMw y 

^X"# 5 . 

[0058] ^m^mmmm^^xmmLtztK ± 
fcasr*^ i: ^ 3 ; t t o x temexh h . 

S„ 

[0059] 

[as^*^iMBj] 

[HI] ^m*mM~thfz*bcr>^— H<7 x 7«7n 

[H2] > yy-Sr^§Xn-feX^^-f"HT"fc-l>o 
[03] csG^yy-^fit^^HT'S)^. 
[04 ] mmmmtymzx^-trnxh & . 

[05] C S GS^fcJ; «^<^SHBBH£jS^ErC' 
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a*. 

[06] *micomM(vBmiz£K)%t>ti&$k^co& 

[07] 2^(D^mz^\^X<mMt&CSGVV- 
[08] 2^cr>mmz-0\^Xcr)mM-t^C SG7 'J — 

10 ^5, 20 CPU. 30 ^'J. 4 0 =f 



arH, 180. 18 1. 182. 183. 184 
X. 191. 192 (y-JlMsST) .19 3 

35£>9 C7-;Hir^f ) .19 5 H 
f) , 410 ft*. 420 CSGiS, 4 4 1.4 
4 2 ^fr^IJgg. 4 3 1. 4 3 2 tf£Jt£LOlR«L 
510. 511. 512. 530. 531 WMCOTV 
520. 521. 540. 541 



CHI] 



[05] 



i 10 



155 



150 



— JT~ 



.30 



50 



CPU 



20 



CSG 
4 * 



.40 



[02] 



ft* 



I 



110 



/ 



115 



135 

I 



/ 



.120 



I/ 



125 




NO 145 





(10) 
[03] 



1 8 5 728 




(11) 



1 8 5 728 



[04] 



,205 



i 



210 



± 



215 



.220 



± 



225 



I 



± 



s 



230 
235 
240 
245 



255 



YES 



280 




265 

/ 



iM 4* 



290 

N0 



(12) 



#i?¥9-l 8 5 728 



[06] 



XT? 



3500 
3000 
2500 
2000- 
1500 
1000 
500 
0 



500 



1000 1500 



2000 2600 



(13) 



1 8 5 728 



[07] 






66 

Spa" 
Kg 

CO ^ 

>i -at <r> 



(14) 



1 8 5 728 



[08] 



CO' 
LD 




m 

■O m lo 




T 



3s 



o So 

c v 

II 



en 

CO 
CO 



1 r — 



CO 



(71) mKA 595151497 

201 BROADWAY, CAMBRI 
DGE, MAS SACHU SETTS 
02139, U. S. A. 



X 15 



